Abstract
Introduction
From numerous investigations it has been deduced that all visible radiation, between the wavelengths 700 and 400 mp, is utilized by phytoplankton for photosynthesis (Rabinowitch, 1956 : Strickland, 1958 . Although in some studies dealing with action spectra, the rate of photosynthesis a t low light intensities has been found to be dependent upon wavelength (McLeod, 1960) , the total amount of energy available a t the wavelength is more important than the wavelength itself (Pickett and Myers, 1966) . Within the euphotic zone, the phytoplankton organisms occurring a t different depths are exposed to different intensity and spectral quality of light (Kinne, 1970) . Precise information, therefore, on the relationship between photosynthesis and light conditions is of much value for determining the relative efficiency of utilization of light in the sea. I n tropical marine phytoplankton, neither the intensity effect nor the spectral characteristics of light on photosynthesis have been adequately studied. I n this series of experiments, we have used different organisms in cultures and have attempted to investigate the influence of a range of light intensity and spectral bands on the rate of photosynthesis.
Unialgal, but not bacteria-free, cultures of 11 different organisms were grown in the laboratory in enriched sea water (Erdschreiber). lnocula from healthy cultures were resuspended in bottles containing Ellipore-filtered sea water. The total volume of each bottle was 50 ml. I n each bottle, 1 ml 14C bicarbonate solution of 0.4 yc was added and the bottles were clamped in an incubator of the type described by Steemann Nielsen (1963) . The incubator had a revolving wheel divided into 10 equal compartments for the bottles to be clamped firmly. Precalibrated neutral density filters of different grades were fitted over the bottles for measuring photosynthesis a t different light intensities. The revolving wheel was immersed in a large glass tank with running water so as to maintain a uniform temperature.
All experiments were carried out for 2 h on an open roof, between 11.30 and 13.30 hrs, on bright days, using solar radiation as the source of illumination. Before the experiment, and a t regular intervals, the incident light falling on each chamber, with or without filters, was measured by a calibrated lux-meter (Dr. B. Lange's Type 11) to calculate an average value. The incubator was placed a t an angle to allow maximum exposure WINDOWS FOR FILTERS Fig. 1 . A wooden incubator used for studying the photosynthetic rates of marine planlrton algae under different quality of light. The incubator has 10 compartments to accommodate bottles. The circular windows on top are for fitting the sharp cut-type filters. A constant flow of water was maintained in all chambers
